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    VWUDLJKW
    /HIWFXUYH
    5LJKWFXUYH
    /HIWFXUYH
    5LJKWFXUYH
    /HIWFXUYH
    5LJKWFXUYH

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
$OPRVWWULDOVKDYHEHHQSHUIRUPHGDQGDOOWHVWVH[FHSWVORZHUPRYLQJWDUJHWLQDFXUYHDQG
WHVWV ZKHUH WKH WDUJHW LV GHFHOHUDWLQJ KDYH EHHQ SHUIRUPHG 7KH PDMRULW\ RI WULDOV KDYH EHHQ
SHUIRUPHGZLWK D VWDWLRQDU\ WDUJHW 7KH JRDO RI WKH WHVWV KDV EHHQ WR LQYHVWLJDWH LI WKH VXJJHVWHG
VDIHW\SHUIRUPDQFHLQGLFDWRUVFDQEHGHWHUPLQHG
)RUHYHU\WHVWSURFHGXUHWKHUHDUHRQHRUPRUHVDIHW\SHUIRUPDQFHLQGLFDWRUV7KHVHWRIVDIHW\
SHUIRUPDQFH LQGLFDWRUV DVVRFLDWHG WR D WHVW SURFHGXUH DUH WKH NH\ SDUDPHWHUV ZKLFK DOORZ WKH
V\VWHPDWLFHYDOXDWLRQRIWKHRYHUDOOVDIHW\
$IHZSHUIRUPDQFHWHVWVKDYHEHHQSHUIRUPHGZLWKDVWDWLRQDU\WDUJHWLQDFXUYH8QIRUWXQDWHO\
WKHWDUJHWFRXOGQRWEHGHWHFWHGLQDQ\RIWKHWULDOV,WLVPRVWOLNHO\WKDWDPRUHDGYDQFHGVWDWLRQDU\
WDUJHWWKDQDEDOORRQFDUZLWKVLOYHUWDSHIRUUDGDUUHIOHFWLRQLVQHHGHGIRUVXFKWHVWLQJ
3HUIRUPDQFH WHVWV KDYH DOVR EHHQ SHUIRUPHGZLWK DPRYDEOH IRDP WDUJHW SUHSDUHGZLWK VLOYHU
WDSH:KLOHPRYLQJWKHWDUJHWZDVSURSHUO\GHWHFWHGE\)&:$&&&0E%IXQFWLRQVRIRQHRIWKH
WHVWYHKLFOHVDQGWKH$&&IXQFWLRQRIWKHRWKHUWHVWYHKLFOH+RZHYHUWKH)&:&0E%IXQFWLRQVRI
WKH VHFRQG WHVW YHKLFOH RQO\PDQDJHG WR GHWHFW D VWDWLRQDU\ WDUJHW8VLQJ WZR V\QFKURQL]HG*36
ORJJHUVLWZDVSRVVLEOHWRGHWHUPLQHDOOSURSRVHGVDIHW\SHUIRUPDQFHLQGLFDWRUV
7KHYDOXHRIWKHVDIHW\SHUIRUPDQFHLQGLFDWRUDVVRFLDWHGWRDVSHFLILFVFHQDULRVKDOOFKDUDFWHUL]H
WKHVDIHW\SHUIRUPDQFHRIWKHYHKLFOHXQGHUWHVW

$(%
7HVWSURFHGXUHVGHVLJQHGDQGLPSOHPHQWHGE\$(%$YHU\DGGUHVVDXWRQRPRXVEUDNLQJ
WHFKQRORJ\WKDWFDQKHOSSUHYHQWRUPLWLJDWHWKHHIIHFWRIFDUWRSHGHVWULDQDQGFDUWRFDUFUDVKHV
7DEOHOLVWVWKHWHVWSURFHGXUHVHWWLQJVIRUWKH$(%&DUWRUHDUVFHQDULR
7DEOH&DUWRFDUUHDU
7HVW9HKLFOH 7DUJHWYHKLFOH
7HVWVSHHGIURPWRNPK
6SHHGLQFUHDVHGLQNPK
LQFUHPHQWVLIV\VWHPDYRLGV
FROOLVLRQZLWKWDUJHW
6SHHGLQFUHDVHGLQNPK
LQFUHPHQWVLIFROOLVLRQRFFXUV
6WRSSHGYHKLFOH
$SSURDFKLQJDWNPK 6WDWLRQDU\FDUDWDMXQFWLRQ
7DUJHWFDUDWDUDQJHRIDQJOHV±GHJUHHV

$SSURDFKLQJPRYLQJWDUJHW
6SHHGGLIIHUHQWLDOVWDUWLQJDW
NPKDQGLQFUHDVHGLQNPK
LQFUHPHQWVLIV\VWHPDYRLGV
FROOLVLRQZLWKWDUJHW
6SHHGGLIIHUHQWLDOLQFUHDVHGLQ
NPKLQFUHPHQWVLIFROOLVLRQRFFXUV
0RYLQJWDUJHWDWNPK
$SSURDFKLQJWDUJHWZLWKLQLWLDO
VSHHGRINPK
'HFHOHUDWLQJWDUJHWPRYLQJLQLWLDOO\DWNPK
7DUJHWFDUZLWKLQLWLDOKHDGZD\PDQGWDUJHW
GHFHOHUDWLRQDWDQGPV
7DUJHWFDUZLWKLQLWLDOKHDGZD\PDQGWDUJHW
GHFHOHUDWLRQDWDQGPV
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
7KH$(%VFHQDULRVWKDWDGGUHVVSHGHVWULDQGHWHFWLRQVKRZVRPHVLPLODULW\ZLWKWKHVFHQDULRIRU
DYRLGDQFHRIFROOLVLRQZLWKWDUJHWFURVVLQJWKHODQHGHVLJQHGE\H9$/8(
7KH WHVW SURFHGXUHV GHYHORSHG LQ WKH $(% SURMHFW DUH VWLOO XQGHU GHYHORSPHQW EXW WKH FXUUHQW
VHWWLQJWKDWKDVEHHQXVHGGXULQJWKHFDUWRSHGHVWULDQWHVWVFHQDULRLVOLVWHGLQ7DEOH
7DEOH&DUWRSHGHVWULDQFUDVKHV
9HKLFOH 3HGHVWULDQ
7HVWVSHHGIURPWRNPK
6SHHGLQFUHDVHGLQNPK
LQFUHPHQWVLIV\VWHPDYRLGV
FROOLVLRQ
6SHHGLQFUHDVHGLQNPK
LQFUHPHQWVLIFROOLVLRQRFFXUV
8QREVFXUHGSHGHVWULDQZDONVRXWIURPQHDUVLGH
7ZRYHUVLRQV
SHGHVWULDQDWFHQWHURIYHKLFOHIURQW
SHGHVWULDQDWTXDUWHUZLGWKRIYHKLFOHIURQW

7HVWVSHHGVNPKDQGNPK 2EVFXUHGSHGHVWULDQZDONVRXWIURPQHDUVLGH
7HVWVSHHGVNPKDQGNPK 8QREVFXUHGSHGHVWULDQUXQVRXWLQIURQWRIFDUIURP
IDUVLGH
7HVWVSHHGVNPKDQGNPK 3HGHVWULDQZDONLQJDORQJWKHURDGDWQLJKW
7HVWVSHHGVNPKDQGNPK &DUWXUQVDWMXQFWLRQDQGSHGHVWULDQZDONVRXW


Y)66

7KHY)66SURMHFWKDVGHYHORSHGWHVWSURFHGXUHV>@WKDWDOVRFRYHUWKHUHDUHQGFROOLVLRQVFHQDULR
DQGSHGHVWULDQSURWHFWLRQ$FFRUGLQJWR*,'$6*HUPDQDFFLGHQWGDWDEDVHRISHGHVWULDQ
DFFLGHQWVDUHURDGFURVVLQJHYHQWV7DEOHVKRZVWKHUHSDUWLWLRQRIWKHGLIIHUHQWW\SHVRISHGHVWULDQ
DFFLGHQWV 7KH Y)66 SURMHFW KDV SXW SDUWLFXODU HIIRUWV WR WKH VSHFLILFDWLRQ RI SHGHVWULDQ GXPPLHV
XVHGLQWKHWHVWSURFHGXUHV
7DEOH3HGHVWULDQDFFLGHQWV
&DUPDQRHXYHU 3HGHVWULDQ 3HUFHQWDJHRISHGHVWULDQ
DFFLGHQWV>@
0RYLQJVWUDLJKW &URVVLQJIURPWKHULJKWZLWKDQGZLWKRXWYLVLELOLW\REVWUXFWLRQ 
0RYLQJVWUDLJKW &URVVLQJIURPWKHOHIWZLWKDQGZLWKRXWYLVLELOLW\REVWUXFWLRQ 
%DFNLQJXS  
7XUQLQJOHIW  
0RYLQJVWUDLJKW :DONLQJZLWKDJDLQVWWUDIILF 
7XUQLQJULJKW  
RWKHUV  
7KH IROORZLQJ SURFHGXUH GHYHORSHG E\ Y)66 DGGUHVVHV WKH XVH FDVH SHGHVWULDQ FURVVLQJ FDU
PRYLQJVWUDLJKWFDUWXUQLQJDWMXQFWLRQ7KHFXUUHQWVHWWLQJWKDWKDVEHHQXVHGLVOLVWHGLQ7DEOH

7DEOH3HGHVWULDQFURVVLQJVFHQDULRV
&DU 3HGHVWULDQ
0RYLQJVWUDLJKWVSHHG±NPK $GXOWFURVVLQJIURPWKHULJKWDWQRUPDOVSHHGNPK
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 GD\OLJKW
0RYLQJVWUDLJKWVSHHGNPK &KLOGFURVVLQJIURPWKHOHIWUXQQLQJ±NPK
7\SLFDODWQLJKW
0RYLQJVWUDLJKWVSHHGNPK &KLOGFURVVLQJIURPWKHULJKWUXQQLQJ±NPK
7\SLFDODWQLJKW
7XUQLQJOHIWDWMXQFWLRQVSHHGNPK $GXOWFURVVLQJIURPWKHULJKWDWQRUPDOVSHHGNPK
GD\OLJKW
7XUQLQJULJKWDWMXQFWLRQVSHHGNPK $GXOWFURVVLQJIURPWKHULJKWDWQRUPDOVSHHGNPK
GD\OLJKW

$WHVWSURFHGXUHSURSRVDOIRUWKHHYDOXDWLRQRIIURQWDOFROOLVLRQZDUQLQJ)&:V\VWHPVKDVWKH
VHWWLQJSUHVHQWHGLQ7DEOH
7DEOH7HVWSURFHGXUHV)&:SURSRVDO
9HORFLW\>NPK@ ,QLWLDOYHORFLW\9
>NPK@
5HODWLYHYHORFLW\
>NPK@
'HFHOHUDWLRQ
>PV@
6WDWLRQDU\WDUJHW
7HVWYHKLFOH   
7DUJHW   
0RYLQJWDUJHW
7HVWYHKLFOH   
7DUJHW   
0RYLQJWDUJHWEUDNHVWRDIXOOVWRS
7HVWYHKLFOH   
7DUJHW   

$WHVWSURFHGXUHSURSRVDOIRUWKHHYDOXDWLRQRI$XWRQRPRXV(PHUJHQF\%UDNLQJ$(%V\VWHPV
KDVWKHVHWWLQJSUHVHQWHGLQ7DEOH

7DEOH7HVWSURFHGXUH$(%SURSRVDO
9HORFLW\>NPK@ ,QLWLDOYHORFLW\9
>NPK@
5HODWLYHYHORFLW\
>NPK@
'HFHOHUDWLRQ
>PV@
6WDWLRQDU\WDUJHW
7HVWYHKLFOH 




7DUJHW   
0RYLQJWDUJHW
7HVWYHKLFOH   
7DUJHW   
0RYLQJWDUJHWEUDNHVWRDIXOOVWRS
7HVWYHKLFOH   
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7DUJHW   

7HFKQLFDOUHTXLUHPHQWVDQGVDIHW\SHUIRUPDQFHLQGLFDWRUV

H9$/8(5HDUHQGFROOLVLRQSDVVLYHGULYHU

7KHPDQRHXYUHRSWLRQH[HFXWHGLQWKHWHVWSURFHGXUHLVFKRVHQEHWZHHQRSHQORRSRUFORVHGORRS
$QRSHQORRSWHVWHQDEOHVWKHYHULILFDWLRQRIWKHVDIHW\SHUIRUPDQFHRIWKHFXUUHQWYHKLFOHZLWKRXW
FRQVLGHULQJWKHQDWXUDOUHVSRQVHDQGIHHGEDFNIURPWKHGULYHU$SURIHVVLRQDOGULYHURUDGULYLQJ
URERWLVXVHGIRUWULJJHULQJDQDFWXDWLRQIURPWKHYHKLFOH
$FORVHGORRSWHVWHQDEOHVWKHHYDOXDWLRQRIWKHVDIHW\SHUIRUPDQFHRIWKHFXUUHQWYHKLFOHE\
FRQVLGHULQJWKHUHVSRQVHWRHYHQWXDOV\VWHPDFWLYDWLRQ
0HDVXUHPHQWGDWDLVFROOHFWHGGXULQJWKHWHVWWRYHULI\WKDWWKHWHVWZDVFRUUHFWO\H[HFXWHGHJ
LQLWLDOVSHHGRUGHFHOHUDWLRQZDVZLWKLQWROHUDQFHVDQGIRUWKHFDOFXODWLRQRIWKHVDIHW\SHUIRUPDQFH
LQGLFDWRUV
7RHQVXUHWKHUHSHDWDELOLW\RIWKHWHVWVWKHIROORZLQJSDUDPHWHUVRUFRQGLWLRQVDUHDOZD\VVSHFLILHG

7HVWFRQGLWLRQVDQGHQYLURQPHQW
7KHHQYLURQPHQWDOFRQGLWLRQVVKDOOQRWFKDQJHGXULQJWKHFRXUVHRIWKHWHVW$OORZHGYDULDWLRQV
IRUWHPSHUDWXUHYLVLELOLW\DQGZLQGDUHGHILQHG
7HVWWUDFNFRQGLWLRQV
7KHWUDFNDUHDVKDOOSURYLGHODQHVZLWKVSHFLILHGUDGLXVRIFXUYDWXUH
,QWHVWSURFHGXUHVZKHUHODQHZLGWKLVLPSRUWDQWDPLQLPXPODQHZLGWKLVVSHFLILHG
7HPSHUDWXUHFRQGLWLRQV
7HPSHUDWXUHLQWHUYDOVDUHGHILQHGIRUDPELHQWWHPSHUDWXUHDQGWHVWWUDFNVXUIDFHWHPSHUDWXUH
9LVLELOLW\FRQGLWLRQV
/LJKWLQJFRQGLWLRQVDQGKRUL]RQWDOYLVLELOLW\DUHVSHFLILHG
6XEMHFWYHKLFOHSUHSDUDWLRQDQGFRQGLWLRQLQJ
7KHPDQXIDFWXUHU¶VVSHFLILFDWLRQVVKDOOEHIROORZHG
'DWDFROOHFWLRQV\VWHPV
7KHPHDVXULQJHTXLSPHQWLVVSHFLILHGWRIXOILOUHTXLUHPHQWVIRUSUHFLVLRQDQGUHSHWLWLYHQHVV
&RQILJXUDWLRQRIVXEMHFWYHKLFOH
5HTXLUHPHQWVFRQFHUQLQJYHKLFOHPDVVGULYHUDQGWHVWHTXLSPHQWHWFDUHVSHFLILHG

7KHWHFKQLFDOUHTXLUHPHQWVDQGVDIHW\SHUIRUPDQFHLQGLFDWRUVUHIOHFWLQJWKHSHUIRUPDQFHRIWKH
YHKLFOHDUHSUHVHQWHGLQ7DEOH

7DEOH7HFKQLFDOUHTXLUHPHQWVDQGVDIHW\SHUIRUPDQFHLQGLFDWRUV
7HFKQLFDOUHTXLUHPHQW

6DIHW\SHUIRUPDQFH
LQGLFDWRU
7KHVXEMHFWYHKLFOHVKDOODYRLGDFROOLVLRQRUUHGXFHWKHFROOLVLRQ
VSHHG
$WDSRWHQWLDOUHDUHQGFROOLVLRQ

&ROOLVLRQVSHHG
7KHVXEMHFWYHKLFOHVKDOOQRWLVVXHQXLVDQFHDODUPV 7LPHWRFROOLVLRQDW
ZDUQLQJ

7KH WHVWV KDYH UHYHDOHG WKDW WKH VDIHW\ LQGLFDWRU 77& WLPHWRFROOLVLRQ DW ZDUQLQJ FDQ EH
GHWHUPLQHG IURP*36 GDWD WRJHWKHU ZLWK WKH OLJKW VHQVRU VLJQDO FDSWXUHG DW YLVXDO ZDUQLQJ 7KH
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WHFKQLTXHGLGDWOHDVWZRUNIRUWKHWZRWHVWYHKLFOHVXVHGGXULQJWKHSHUIRUPDQFHWHVWV7KHVDIHW\
SHUIRUPDQFH LQGLFDWRU HQDEOHV WR GLVFULPLQDWH EHWZHHQ GLIIHUHQW VHWWLQJV RI WKH DFWLYH VDIHW\
IXQFWLRQDVZHOODVEHWZHHQGLIIHUHQWWHVWYHKLFOHV7KH77&DWZDUQLQJHQDEOHGWRFKHFNZKHWKHU
WKHZDUQLQJVLJQDOZDVLVVXHGWRRHDUO\LHFRQVLGHUHGDVDQXLVDQFHIDOVHDODUP
7KH FROOLVLRQ VSHHG LV WKH VHFRQG VDIHW\ SHUIRUPDQFH LQGLFDWRU WKDW FRXOG EH GHWHUPLQHG IURP
*36 GDWD RU XVLQJ DQ H[WHUQDO WULJJHU 7KH HYDOXDWLRQ RI WKH WHVW UHVXOWV VKRZV D YHU\ VWURQJ
FRUUHODWLRQ EHWZHHQ WKRVH WZR WHFKQLTXHV 7KH NLQHWLF HQHUJ\ UHOHDVHG DW WKH PRPHQW RI WKH
FROOLVLRQGHWHUPLQHVWKHVHYHULW\RIWKHLPSDFWEHWZHHQWKHVXEMHFWYHKLFOHDQGWKHWDUJHWYHKLFOH
,QLWLDOO\ WZRRWKHUVDIHW\SHUIRUPDQFHLQGLFDWRUVZHUHSURSRVHGPLQLPXP77&DQGPLQLPXP
GLVWDQFH EHWZHHQ YHKLFOHV ,W ZDV VKRZQ WKDW WKHUH LV D VWURQJ FRUUHODWLRQ EHWZHHQ WKRVH WZR
SDUDPHWHUV DQG WKHUHIRUH RQO\ RQH RI WKHP ZRXOG EH QHHGHG +RZHYHU WKH SXUSRVH RI WKHVH
LQGLFDWRUVZDVWRTXDQWLI\KRZFORVHWRDFROOLVLRQWKHYHKLFOHVZHUH$WDODWHUSKDVHRIWKHSURMHFW
LWZDVGHFLGHGWRGURSWKHVHLQGLFDWRUV

$(%

7KHFKDUDFWHULVWLFVRIWHVWWDUJHWVKDYHEHHQFRPSDUHGLQWHUPVRIGHWHFWLRQE\FDPHUDDQGUDGDU
IXVLRQ
7KHWHVWUHVXOWIRUDFDUDSSURDFKLQJDWNPKJLYHVRQDVFDOHEHWZHHQDQGWKHIROORZLQJ
VFRUH
7DUJHW$GXOWPDQ
$GXOWPDQZDONLQJ
9HKLFOHWDUJHWVEHWZHHQDQG

1RVSHFLILFSHUIRUPDQFHVDIHW\LQGLFDWRUVIURP$(%ZHUHDYDLODEOHDWWKHWLPHWKLVSDSHUZDV
ZULWWHQ

Y)66

7KHSHGHVWULDQGXPPLHVDUHVSHFLILHGLQWHUPVRIFORWKHVUHIOHFWLYLW\DQGUDGDUEDFNVFDWWHU
FKDUDFWHULVWLFV
1RVSHFLILFSHUIRUPDQFHVDIHW\LQGLFDWRUVIURPY)66ZHUHDYDLODEOHDWWKHWLPHWKLVSDSHUZDV
ZULWWHQ

7HVWUHVXOW

H9$/8(

7KHFROOLVLRQVSHHGLQGLFDWRUVKRZVODUJHUYDULDWLRQFRPSDUHGWRWKH77&DWZDUQLQJ$SRVVLEOH
H[SODQDWLRQLVWKDWWKHFROOLVLRQVSHHGLVSDUWO\DIIHFWHGE\EUDNHFRQGLWLRQLQJDQGWLUHWUDFNIULFWLRQ
FRQGLWLRQV&RQVHTXHQWO\WKHFROOLVLRQVSHHGXVHGDVVDIHW\LQGLFDWRUPXVWEHUHODWHGWRWUDFN
FRQGLWLRQV

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
$(%WHVWVVKRZYDU\LQJV\VWHPSHUIRUPDQFH6RPHDYRLGLQJREMHFWVDWPRVWVSHHGVRWKHUVRQO\
DWORZVSHHGV
7KHDVVHVVPHQWVFKHPHVGLUHFWO\UHODWHGWRWKHGHILQLWLRQRIVDIHW\SHUIRUPDQFHLQGLFDWRUVXQGHU
GHYHORSPHQWLQFOXGH
183 Jacques Hérard et al /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  173 – 183 
:KHWKHURUQRWWKHFROOLVLRQZDVDYRLGHG
7KHVSHHGUHGXFWLRQSULRUWRFROOLVLRQ
:KHQLISUHVHQWDZDUQLQJLVJLYHQ
+RZDQDSSURSULDWHGULYHUEUDNLQJUHVSRQVHDWWKHWLPHRIZDUQLQJLISUHVHQWFRXOGKDYHDIIHFWHG
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$QRYHUYLHZRIVWDWLRQDU\DQGPRYLQJWDUJHWV\VWHPVKDVEHHQSHUIRUPHGLQRUGHUWRDVVHVV$(%
V\VWHPSHUIRUPDQFHYDULDWLRQVGXHWRWKHWDUJHWV\VWHPXVHG
(YDOXDWLRQFULWHULDIRUFRPSDULVRQRIWHVWWDUJHWVZLWKUHDOSDVVHQJHUDUHEHLQJVSHFLILHG
&RQFOXVLRQ
7KH WHVW SURFHGXUHV DGGUHVVHG LQ WKLV SDSHU DUH EDVHG RQ SURYLVLRQDO WUDIILF DFFLGHQW VWDWLVWLFV
7KHLUXOWLPDWHDQGFRPPRQJRDOLVWRSXWLQWRSODFHLQWHUQDWLRQDOWHVWSURJUDPVIRUWKHHYDOXDWLRQRI
VDIHW\SHUIRUPDQFHLQYHKLFOHV
,QWHUSUHWDWLRQRIWKHWHVWLQJUHVXOWVLQWKHFRQWH[WRIDFWLYHVDIHW\LVFRPSOH[EHFDXVHRIWKHQHHG
IRU FRQVLGHULQJ GULYHU¶V UHVSRQVH DQG TXDQWLI\LQJ WKH VDIHW\ HIIHFWV LQ WHUPV RI VDIHW\ LQGLFDWRU
GHULYHGIURPPHDVXUDEOHGDWD7KHH[DPSOHVWKDWZHUHSUHVHQWHGLQWKLVSDSHUVKRZDFRQVHQVXVLQ
WKHVHOHFWLRQRIWHVWVFHQDULRV+RZHYHUWKHWHVWSURFHGXUHVDQGWHVWFDVHVPXVWEHFRQVLVWHQWZLWK
UHJDUGWRYDULDWLRQVRIWHVWLQJFRQGLWLRQV
7KH WHVW WDUJHWV DUH D FRQWURYHUVLDO LVVXH WKDW PXVW EH WDFNOHG %HFDXVH RI WKH GLIIHUHQW
WHFKQRORJLHV LPSOHPHQWHG LQ SUHYHQWLYH VDIHW\ V\VWHPV LW KDV EHHQ QHFHVVDU\ WR DGDSW WKH WHVW
WDUJHWV XVHG LQFHUWDLQ WHVWSURFHGXUHV WRREWDLQPHDQLQJIXO UHVXOW0RUHHIIRUWV VKDOOEHSXW LQ WR
GHYHORSDQGKDUPRQL]HYHKLFOHDQGSHGHVWULDQGXPPLHV
2QHGHWHUPLQLQJIDFWRULQWKHHYDOXDWLRQRISHUIRUPDQFHWHVWLQJLVWKHGHILQLWLRQDQGVHOHFWLRQRI
SHUIRUPDQFHVDIHW\LQGLFDWRUV7KHGHYHORSPHQWSURMHFWVWKDWKDYHEHHQDGGUHVVHGLQWKLVSDSHUDUH
DW GLIIHUHQFH SKDVHV EXW WKH SULRULW\ VKDOO EH SXW RQ WKH VSHFLILFDWLRQ RI VDIHW\ SHUIRUPDQFH
LQGLFDWRUVDVVRFLDWHGWRHDFKWHVWSURFHGXUH
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PDGHRIWKHLQIRUPDWLRQFRQWDLQHGKHUHLQ
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